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15 « CO tS CD ;t :7 V 1/ - A - (Z) £ ^ & o 

S/S ^ ODM WT ^fto ^ S*:^ 7 f B« CO A a (Z) :r -7 1/ - A ^ 

-m^ (I) T'ig^ti-g>^i:^^-efe-5»^j«i ofH«cz)m*Mo 

fs#:« 1 1 mmo^mMMo 

Tfe^lt#:ai 0-1 2 0(.%'fti;^^icfB«coM*Mo 
■ i;t:Fn-2-(4-nKn^i/-3-;< h ^i/:7rc-;i/) - 7-^ h:^^iy-5- 

[fi#:^i 5] m^&^ti^y^'f'uymm.^m^^y :r.j -)vj\:'^^-kmm<D 

'5>SJ^;;0^^cZ)Rgt^T^C^?^^tl§ff^:^ 1 5fa«coM*SfJo 
^SiS;^'^^«i!?.co#^ETfc^Tt3ti6ff 1 6 mmmnMM. 
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im^mi 8] 1 0 p p h &.±^^-t^m^mi 0-1 70V^•r 

[w#a2 0] i/ym^^^m-t y J - Mt-^^ttm^mz izmw.<D 

(I) -e^Sti-g.-ft^#JT'S)Sif#:«l 9fS«©iM»«= 

«*«2 OiH«<DiI(*W„ 

[11*3^2 2] K#*#:*':x^l/>«3g5:*f-5>'a:7-;Wt;-&^0D2*^ 
■efe.6M#:^l 9~2 1 OD^^•m*''^cflH«®if IftW-c 

[tt#:«2 3] •g>-73iy-;Uf(:-^#®2J:^!fc*^2, 3- 

2;k:Kn-2-(4-t:Kn*5/-3-:^ h dpj/-7i-;i/) - 7 hdpi/-5- 

#ifeTT';SfS$-t±-5:ii:(Cj:oT#6tlfe#-a^Tfe.5tt#JKl 9~2 3®V^■r 

-5S/i5*^^fflM«rtC^ft>tlS»#a2 4 iB«®lil*f4= 

■2./KlS*'!^*i!«®#fiT{c^?t)|x-SM#:^2 5 8B«c75^i*f4o 

[«#a2 7] 1 0 p p b«_h^*t-^lt#^l 9-2 6®v^■r 

•r*i7t)^iat)L<ti2a;i^j:§:-^*-t^ft*ai 9~2 7 <D\,^-rM^izmm(Dm 
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[»*:«4 0] AS^rW*:*! 0 — 1 8 ® v^•r4^A^^cSB««M*M5:fflv^T 

[ft*:«4 1] ;ftS,&ff*:«l 0 — 1 8®v^-rti*^{cf3«®m:ftM^Mv^T 

C»*:«4 2] M#S4 liaig(7)^jtiS{CJ; y«e>ti^:^a„ 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

H AXIS, 29 (6), 340 (1982)] . T^J - JVii^-JV^jZ^^^^ [J. Fish Sausage 
,212,15(1982)] . mmiBlkJim, 46(5) ,319(1999)] &n^>^ a: 7 -;b{t:-^% [H 
29(7), 426 (1982)] tlT 

ikShmji&m^mmLr^umm^£mM:^m(D-'DtLxmmt>^mf^n 

*IS,47(1) ,113(1981). J. Fish Sausage, 212 , 15 (1982)] « 
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t- S 3^ 7 7 b - A - ti^-f bSfS ?: -r S ^ i: ic i o T 2«'> $ -a: S i i: A'! -C- ^ 

[0 0 0 6] 

L J: -5 t- -5 Sffl] 

[0 0 0 7] 

[as $:^S8^-r S fc to ®#a] 

S i i: & # ^ i: -r -g. A 5& ® :^ 7 7 b - 7 ■^^ - ® 1^ * :^ S S: ig « ^ „ 
[0 0 0 8] 

^fe, X5^i/>«it$:*t-2>7xy-;i/^b-^^®#4#:&^^f 2> 
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TBKj^SE-t -5 ^ j: o T» ti ^ o 
[0 0 19] 

>^coiig|iK :7 a: ;b ^ X 5: -7 :n ;v ^ X -T- ^ - if c^^^T 
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m^it. ^iiWpcDv ^-y^m-^M. ^^j-)\^^m. tv^a^^mmn. 

^ ffi 4^- » -r -s. z: i: t c J: o T =fo 7 oi ;u ^ ®p 5: ^ i: "e ^ -5 „ 
( 4 - tr T ^ 3 - ;i/ ® iS5t * j£) 

® * S T' ^Of a ^ ^ r i: {c i o T ff 2) :i t }<)'! T' ^ S „ 

[0 0 2 1] 

^rMl'^-Sr i^A^T-^^ [Appl. Environ. Microbiol., 59(7), 2244(1993)] „ W-M 

DV-f-fe;:?. -fe ly ^x( Saccharoiiiyces cerevisiae ) I FO 2 2 6 0, IFO 
1 9 5 3, IFO 0 2 3 S^th'^-f ^-r-;^ h (^tSr^, fiSfn^^X^i^® 

[0 0 2 2] 

J ~jv^^mm^^mm^X'mm(r>^^T, i o~8 o-c-cis^$it.2>ri:{cj; 

oT^fffctl^o *#;6^tCtt, 5 p p niC0 4 -tf:^;i/^T-V=l-;i/®VG 

D^(Z)^glSf&(i, 2 5-CT' 6 >r^^J-^±, 3 7 "C 4 >r ^ Jg^i^ « 6 0 T' 2 

[0 0 2 3] 
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[0 0 2 4] 

CO 4 - tf— ;i/^'T'Vn-;i/^M 1 LODVGD^OO^^;K/S^i, 2 0''C'Z?2 0 — 4 
0W^^i)tTT3 — 1 a. 3 0"C-e2 0— 4 0W^^il:TT2 — 0. 5 H^aa-t'^a)*'^ 

[0 0 2 5] 

^(^^^^CMV^e>n-5 3^^S^ Lrti. ^i:bT240 — 500 nm(Dm(Dm^ 
[0 0 2 6] 

■7^tf >;^)'<^^tlTV^ feting® J: *J U :7 If > ;rL'5^-^ti, 

^(Dti^^ff^ b<, 10~5000ppb"r^^^(Z);^^i;U^*Lv%. 
[0 0 2 7] 

Biomedicals Inc. igCOyt- ;r if * ^ tiB^C'i^ 

[0 0 2 8] 
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>ffi#7Ltt«fH|{C7';i/3-;i/, ^ ^ / 5 ~ 3 0 % 

(2) Iz-ZN'-ffll^S^te 
•5 = 

[0 0 2 9] 

S#*<*t$:^Mt-s^ictt, mm£^om^-^-^i3^<^ ^ay^ms/a^mmhx^ 

T, 0 . 5 p p bJi;±#ftS-&S©*W* Lv^o 

(3) M*^J 

[0 0 3 0] 

ii«»^i±, mm. "r^y^hvy. %m^<7immm. ^mnma^m^^o^ 
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[0 0 3 1] 

*l§H^®?i*?PJ$:Aa^cffl^^^«^^i, Mx.if. i~8o%. ^gF^b<tt5~ 

3 0%x^>'-;i/*^?K{CS#*^5r^f*b<ttl 0 p p bii^_h, J;U»*b< 
(ilOppb—lOOpp m-^^-rsM?SS:iSS?L, rftStC^jD-T 2. i: A^T'^ 

[0 0 3 2] 

(4) 

^i@i*im-{c:^^ u^^jt&^-rs^xy -;i/-fb-^i^®#*#;$:^f * L< i±i o p 

P bJKJ:, J: y^f S L<ttl0ppb~100pp m-^^3i±S Z. i: tC J; V 

;i/'ft;-^^ CD ii ® a * ;t «8^it ® V \ -r ti ® ^» {c ^in 

^b'>^^5:*t-.s>7xy -;i/-ft;^ifei5:#fis-B:, m^n<Dm^Mx.mfpt.r=.itm 
>«ji$:>&-r^7xy-;i/'fb-^#»®#»*(i, iffsaro (1) ©mH^fct^eoTSfe 

[0 0 3 3] 
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— y, u^i/y. "f-ui/y. t.rz.\t.^^J ^^ymoiT s. jmM. n;\^m. fL^, 

3lx:^r:^iii*JpJftt. A'-U^y^', x>y>, dr-\"<^y, i/ 

[0 0 3 4] 

LVN) $:MV^T, ffifiP^®x:^^j7.(Z)iSj; U, 5~12 0-C, if*L<«2 0~8 
orT'l-l 0^ra»ffl5:=fTe)= ttffiM$:Hm4>iibfc-h«§:xdrxh bT#^ 
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[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

[0 0 3 9 ] 
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(5) ^tttf4 

^atcMbT, if * b< l± 1 0 p p bfi^Ji. J; y^EF * b< li, 1 0 p p b~ 1 p 
[0 0 4 0] 

\t. ^m&mmmmmn-^-=Lr)\^i iSi^%m^m im^mm i985^ 

^n^. V}UMt.hX\t. P -:r^i/SA#^^l5=• 
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4 - t e r t -■/^;i/-4' - h i/S^'^^^ V^-T ^ >^A^fe(f 5^ tl«.o 
[0 0 4 1 ] 

(6) m^mstm 

* b<«l 0 p p bl^^Jt, <fc y^?* b < li 1 0 p p b —lOOppm-ft/o 
[0 0 4 2] 

[0 0 4 3] 

a & _hlH ® T' ma f S i h & #M i: t- ^ M:* S ti M A $ A a« 

sj^sfi. Mxii, tfriH© (3) x-mm-^n^m^m^MKmrn. ^mm^. i< 
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(8) :fta5:±f2®?g*M-eiia-ts3i:^#Mi:-r^Aa®m*:&ffi 

:^ S ±ia ® T' -r S i i: # fiit ii ^ ^ A a ® M:*:^ ^ tt> M ;t , 
Buia® (3) T*fili$4xSm*MS:jtM;^^. 

0. 5 p p bJg/^JifCi&S j:e){C'feM-^-5 3i:fC<fe UHSg-T ^ h A^T'^ S„ 
[0 04 4] 
Jii r (C * jgM 5: If T *l§ ^ 5: m ^ -r S o 
[0 0 4 5] 
[*JgM] 

&,y(Dmmm\zm^^^n^WM^i^n-vvf'yy-<- (hplo (D^m^ 

Inertsil OD S - 2 4. 6 X 2 5 0 mm ( G L -^--f X>;^ttS) 
: OD 2 8 0 nm 

Y PD^«T'3 O-C-BfeigiieJm^bifeMlgi^e^^tSO. 9 mUZ 1 g/L7 

7^'-S:Mv^T. ^ib, 1 *J (ci p p m® 4 - tf 

[0 0 4 6 ] 

1 0 0 mg S: 5 Omol/L»^M®?g(p H 
4. 5)9. OmUzmTLtcmWL^Z. W.mmmWLl . OmL&^Jnbfe^, 5 2.'C 
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h (mm t&mht^. 

[0 0 4 7] 

mhXm^»t.i^r:L. M#^5 OmL^HPLCta^a«C^3:;?7-hU^Vi/'^Cjib 
' fe^. r-feh-hU;!/©. 8mL-e^ffiS-^l. 0 mL^Cb;tt^0D^COV^T. JlfB 

Bm/Am i^Mit) $: 3 0 — 8 0%/2 5 ^(Z) U — T i:;^'^: > hX 

:^'^2^Um : 4 O'C 
S^jg : 1 . 0 mL/^ 
[0 0 4 8] 
( 7 j^M.amA XJ^^Mm^^ O V ^ T ) 

-To 

[0 0 4 9] 

mmmi 

5 0 p p m 4 -fcrr-;i/^*T^=l-;V (4 - VG) ^t;^4 1. 6ppmt:Fn 
^i/;<^;i/>^;i/:7v-;i/$:^*f -5 7. 7 5 y -;^7K^?K 8 O O mUZ 

«^[:b;^^'>f -Y-f >r>HP 2 0 (^tSfife, ^^^b^ttS:^*ti^) tcab. 8 0% 
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[0 0 5 0] 

50ppm 4 - tf— ;i/^*r^n-;i/5:0O. 5 p p m U/JfV^bf:^ 

•k^m^^i. 7 5%x^y-;i/:7K^M2 0 h^m^'ffmmfi^(7}UUmP^X^& 

'f[:Lfc^V-^^:t>HP 2 0 H^^t^^^^ttl?) IZML. 8 0%^ 

^ y ;)^^y-;b2 0 OmLT'^ffi^tl^®^'^ (S^^B ^t" 

[0 0 5 1] 

H^^TV^, W®4^tcvGD(^«agH^'^ m^Ct^^) $^tc. :r(DV 

[0 0 5 2] 

#Krffi : 2 Oiiimol/LSf®^-^ h U ^A*^?g/T-fe h - h U ;i' = 4 5 / 5 5 
:?fj^A?SS : 4 O-C 
: 1 . 0 mL/^ 
(VGD(Z)^ffi) 
F AB v:^X^^ h;U : 
3Ki/'-7^>f >^^^- F : m/z 299 (M+H) + 
*;*/5^>r - K : m/2 297 (M-H)- 
IH-NMR (400MHz. CD30D) ; [6 ppm (m^i^. #fiS> M 
-^^mJ (Hz) ] ; 6.98 (IH, d, 2.0), 6.92 (IH, br.s), 6.91 (IH, br.s) 
, 6.84 (IH, dd, 8.1, 2.0), 6.78 (IH, d, 8.1), 6.64 (IH, dd, 17.6, 11.0), 
5.69 (IH, t, 8.9), 5.60 (IH, dd, 17.6, 1,1), 5.06 (IH, dd, 11.0, 1.1), 
3.86 (3H, s), 3.82 (3H, s) , 3.55 (IH, dd, 15.6, 9.3), 3.16 (IH, dd, 15.6 



ffl!E#2 000-3109626 



4^2000— 104277 



, 8.5) 

13C-NMR (lOOMHz. CD SOD) ; 8 ppm ; 149. 1 

(s), 149.1 (s), 147.7 (s), 145.4 (s) , 138.1 (d) , 134.5 (s) , 133.2 (s) , 1 
29.7 (s), 120.0 (d), 116.4 (d) , 116.2 (d) , 111.4 (d) , 111.4 (t) , 110.7 ( 
d), 86.7 (d), 56.7 (q) , 56.4 (q) , 39.4 (t) 
[0 0 5 3] 

50ppin 4 -fcf-;i^^*T'Vn-;i/^r50. 5 p p mU 3KV'^fcr>&^>t'r 
^7. 7 5%x^y-;i/*^iE2 0L^mmimmft^a^mum\H'^^^jz>^um2 

5''CX-2 4mm^^hr=.. Sii5M5:7. 7 5 %x ^ 7 -;i/7K^?KT'¥«^b b 

mMM(DYGDmmtA 0 , 4 p pm-Xr^oyco 
[0 0 5 4] 

^fe^'i 0 0 A#i 5 g. ;Rfe^'i 5 g. Air u 1 0 g. mtmo. 5 g 

. n-Uxl*Jc. :ftiS2. 5 g. ;^C7 0 0mL, j^Zfm(Dr^ 2 b 0 g<Dm^m 

$:2oM«b. -*fc. mmm2x^mc^mm(DmMmo. smL (vGDmm 

(±4 0. 4 ppm) 1 0 0 mLSrim^. ffi:& (*fME) tcx ^ y & 1 0 0 mLitI 
X.T 2 04>r^*7^o ffe^tiT^ig-^^&^^ff-e^iMb. x-:;^?: 6 oric^SbT. 

^mm(DYGDmu^xitMmmti:mhxmMiz^M^t>mm^nx^^rc.. 

[0 0 5 5] 

imi] 





m 1 






VGD^An 






2.7 5 * 


4.0 0 




0.4 6 


0.76 


* n= 8 


* : P<0. 0 1 
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[0 0 5 6] 

ir^tt^i^h LT*2. 0 Ltc^f^as 7 0 mm (^v-Y-r-x msh^ 

^brae^rWT^o 27^>fcfc?i^^bT. 3L(C^6 6 0 g. XtT^-i^'C 

P-4 0G (a-T^^-i^'$gM> mSh^. :^:tfi^^>fL^X»«^^^?±^g : 4 0 
0, OOOnn^yh/g) 2 g S:if[lx.9 O-'C. 3 0 ^^^^111^ b TM^t Sr^T V^ 5 0 

t:STv^S|i^> x^^-A3 0 0 0 (y;i.3r^^--g\ ^S^r, ffH^-ffc^tt 

3 0 0 OrL- >v h/g) 2 g&r>*X^^-i>.AC 
^tSi&. *fH*^fc^*^S:^ttS, 6 4 0 0n-^yh/g) 2 g ^^iD LT 5 0 "C 

T 1 GmsRjz^^-^xmtc.^mitmt^ms 7 o k g $:s©{c*px.2 o"c-e2 h 

[0 0 5 7] 

3r^ttii^^ bT. *4. 4 L{C^1 800 g. Xlf^-ifCP-4 0G$:7 
g*tJX.9 0'C. 3 OdS^r^mi^bT^e^L&^f V^ 5 0**CST-?^aJ^. X^^-A3 0 

0 0 §: 7 gRXf:x^^-AAC^ 7 g^iPbT 5 o^CT' 1 6 ^r^S/S $ i±T W;^ 

[0 0 5 8] 

l§^XSfc^t-j'^4 - tf-;i/yT^n-;i/(D*^ati3r^ftii^2. 1 p p m 
, 7HSjg^5. IppmT'^ofeo 

-hiH^n^ (5 p p m(Z)4 - t:'-;i/^*T-^=r-;i/-^;t) ^mmjmmftnum 

W (2 5X:) T^2 4^ra«#bT*5gP>9t50ipFa?@$:Wfcc ^^gB^COMaStfiC^ 4 
- tf-;i.^*T^n-;i/ti. 0. Ippm-efetJ. VGDti, 6 7ppbT^feo;^ 

o 

[0 0 5 9] 

igifSM4 T^ISJgbt^n ^ 1 h{C/^-:t^iy^*-if^m (8 1. 8rL-^y 
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mg) 1. 2g (ICN Biomedicals Inc. Wi) Sr^SUL, 2 5 

. 2ppmT'fe'J, VGDli, 6 6ppbT'feofe„ 

[0 0 6 0] 
^ISM 6 

a 5:1 0«*%^*iIbTWabfc^, ;^/^a)^5:BStt;ti:S®^:ft*iS: 7 
ffiT'Wffibfc„ *fRMfcbT, *5S05(7))iefSS®f^t)'JlcmiKcD)|sffflreS:Mv%€>S 

[0 0 6 1] 

[*2] 



^ 2 





3. 


0 0 


* 


4. 


5 0 


mmmm 


1 . 


3 0 




0. 


7 0 


* n= 1 0 




* : 


P<0. 0 5 







[0 0 6 2] 

ife^'l 0 0 g, A#l 5 g, ^tog-l 5 g, A-feU 1 0 g. rnrnUO. 5 g 
, n-Uxl|jc, :fc*g2. 5 g, *7 0 0mU ^S:t>*M® T v 2 5 0 g (Dii-^ifel 
?:2o««U, -7?lC||;teM4t;-#e)tlfc*ISre®f4a?Sl 0 0mL$:*I;t, ftS 
^iCrUIRMSfSl 0 0mL$:*tIx., 20:9-K^fe„ ^T' 5 b fc::^ - S:^^■r- 
[0 0 6 3] 
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[«3] 





3 












3.47 * 


4.9 3 




1.06 


1.16 


* n= 1 5 


* : P< 0 . 0 1 





[0 0 6 4] 
[0 0 6 5] 

[«4] 



^ 4 





3.50 


* 


5 . 


1 3 




1.41 




1 . 


1 3 


* n = 7 


* : 


0 . 0 5 







[0 0 6 6] 

5 9 %^ttT;i/3-;i/ 1 . 4LS:y^*7. 6 L tM-^#»S: 4 0 n 2 ^ 
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